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CLAIMS 


What is claimed is 
. A filtering s w£rh for filtering working fluid from a machine 
Jpv cprtlprising a filter having a filter media element for filtering said working fluid, said 
filter having a first inlet receiving working fluid from said machine, said filter having a 
first outlet returning working fluid to said machine, said filter having a second inlet 
5 receiving a cleaning fluid from alsource of cleaning fluid, said filter having a second 
outlet exhausting said cleaning fluid, said filter media element having a clean side 
communicating with said first ouilet and said second inlet, said filter media element 
having a dirty side communicating with said first inlet and said second outlet, said filter 
having a first flowpath therethrough from said first inlet through said filter media 
10 element in one direction to said flM odtlet, said filter having a second flowpath 

therethrough from said second inlqt through said filter media element in the opposite 
direction to said second outlet, saicj i^rst and second flowpaths having common but 
opposite direction portions through^ ^aid filter media element, said filter having a 
filtering mode of operation with saijjd second inlet closed and said second outlet closed 

^IS and filtering fluid flow therethrough along said first flowpath, said filter having a 

j ii 

backwash mode of operation with skid second inlet open and said second outlet open 

i \ 

i and said cleaning fluid flowing therethrough along said second flowpath and 

backwashing contaminant-laden wording fluid from said dirty side of said filter media 

element tp said second outlet, a contaminant separator having an inlet connected to said 

)'■. 

20 second outlet of said filter and receiving and separating contaminant from said 
contaminant-laden working fluid. \ 

2. The invention according to claim 1 wherein said contaminant separator 

i 

also stores said contaminant, said contaminant separator having an outlet discharging 
working fluid after separation of contaminant. 

3. The invention according to claim 2 wherein said filtering system 
comprises a circulation system circulating working fluid to said machine, and wherein 
said outlet of said contaminant separator discharges working fluid to said circulation 
system. 
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4. The invention acfcoMing to claim 3 wherein said circulation system 
comprises a sump containing wor cing fluid for said machine, and wherein said outlet of 
said contaminant separator discharges working fluid to said sump. 

5. The invention according to claim 1 wherein said contaminant separator 
comprises a batch processor operative during said backwash mode of said filter and 
receiving said contaminant-laden v|orking fluid from said second outlet of said filter and 
separating and storing contaminant! and passing working fluid. 

6. The invention accetftfm^ to claim 5 wherein said filter is a continuous 
flow filter in said filtering mode, andsmd batch processor is a non-continuous flow 
centrifuge having a rotor driven during saia backwash mode of said filter to separate 
said contaminants, said rotor bejftg 49n^iveA v during said filtering mode of said filter. 

^ 7. The invention according to claim 1 wherein said contaminant separator 
comprises a centrifuge havmg a rotor separating contaminant from working fluid, and a 
storage container storing saia contaminant. 

8. The invention according to claim 7 wherein said rotor of said 
centrifuge is driven to rotate by a motive force, and wherein said motive force and said 
cleaning fluid are each provider by pressurized air. 

9. The invention according to claim 8 wherein said source of cleaning 
fluid comprises a source of compressed air, and wherein the same said source of 
compressed air supplies both said motive force for said rotor and said cleaning fluid for 
said filter^ 

10. The invention according to claim 7 wherein said storage container 
comprises a second filter media element reducing fluid turbulence particularly during 
rotor speed gradients at start-up and trabping contaminant particles and reducing particle 
re-entrainment during said rotor speed gradients. 

11. The invention according, to claim 10 wherein said second filter media 
element comprises a matrix of filter material of at least 75% void volume. 

12. The invention according tc^claim 1 1 wherein said void volume is at 

least 95%. 
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13. The invention according to claim 7 wherein said centrifuge has a 
minimum capacity equal to the capacity of said stored contaminant plus the capacity of 
said 

14. The invention according to claim 13 wherein said rotor includes an 
annular chamber providing said storage container. 

15. The invention according to claim 7 wherein said rotor of said 
centrifuge is\driven to rotate by a motive force, said motive force and said cleaning fluid 
are each provided by pressurized air, said source of cleaning fluid comprises a source of 
compressed air\ said source of compressed air supplies both said motive force for said 

5 rotor and said cleaning fluid for said filter, and comprising a first valve controlling the 
supply of pressurized air from said source of compressed air to said second inlet of said 
filter, and a seconfl valve controlling the supply of pressurized air from said source of 
compressed air to^jaid rotor of said centrifuge, said first and second valves operating 
such that said rotor Begins spinning prior to introduction of contaminant-laden working 

10 fluid to said inlet of said centrifuge such that the centrifugal force of the already 

spinning rotor creates W hollow central air core in said contaminant-laden working fluid 

* allowing escape of air.) 

/ 16. In a filtering system for filtering working fluid from a machine where 
filter capacity is too low for a permanent filter yet flow rate is too high for a centrifuge, 
a combination employing the flow rate capability of a filter with the storage capacity 
capability, of a centrifuge, comprising a cleanable filter having a filter media element for 
5 filtering said working fluid, said cleanable filter having a first inlet receiving working 
fluid from said machine, said cleanable filter having a first outlet returning working 
fluid to said machine, said cleanable filter having a second inlet receiving a cleaning 
fluid from a source of cleaning fli^id, said cleanable filter having a second outlet 
exhausting said cleaning fluid, saicUilter media element having a clean side 

10 communicating with said first outlet and said second inlet, said filter media element 
having a dirty side communicating with said first inlet and said second outlet, said 
cleanable filter having a first flowpath therethrough from said first inlet through said 
filter media element in one direction to &aid first outlet, said cleanable filter having a 

second flowpath therethrough from said second inlet through said filter media element 
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15 in the (Wosite direction to said second outlet, said first and second flowpaths having 
commombut opposite direction portions through said filter media element, said 
cleanable filter having a filtering mode of operation with said second inlet closed and 
said seconckoutlet closed and filtering fluid flow therethrough along said first flowpath, 
said cleanabfb filter having a backwash mode of operation with said second inlet open 
20 and said second outlet open and cleaning fluid flowing therethrough along said second 
flowpath and backwashing contaminant-laden working fluid from said dirty side of said 
filter media element to said second outlet, said centrifuge having an inlet connected to 
said second outlet of said cleanable filter, said centrifuge having a batch processing 
mode operative during said backwashing mode of said cleanable filter and receiving said 
25 contaminant-laden working fluid from said second outlet of said cleanable filter and 
separating and stittijngfconmminant. 

17. T%^invention according to claim 16 wherein said cleanable filter is a 
continuous flow filteir in said filtering mode, and said centrifuge is a non-continuous 
flow batch processorVhaving a rotor driven during said backwash mode of said cleanable 
filter and separating contaminant, said rotor being nondriven during said filtering mode 
*-5 of said cleanable filter 

ry 18. The Invention according to claim 16 comprising a plurality of said 

f i cleanable filters having\espective said second outlets connected in parallel to said inlet 
of said centrifuge. 

19. The invention according to claim 18 wherein said centrifuge has a 
plurality of batch processing^modes operating serially sequentially, one mode for each 
of said cleanable filters. 

y/lO. A filtering syfckem for filtering working fluid from a machine, said 
system combining a cleanable filter and a centrifuge and transferring a contaminant 
storage function from said cleanablJfc filter to said centrifuge, said cleanable filter having 
a filter media element for filtering saW working fluid, said cleanable filter having a first 
5 inlet receiving working fluid from sai(^machine, said cleanable filter having a first outlet 
returning working fluid to said machine^said cleanable filter having a second inlet 
receiving a cleaning fluid from a source (^cleaning fluid, said cleanable filter having a 
second outlet exhausting said cleaning fluick said filter media element having a clean 


o 


therefrom and separating and storing 
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side communicating with said first outlet and said second inlet, said filter media element 
having a dirty side communicating with said first inlet and said second outlet, said 
cleanable filter having a first flowpatjh therethrough from said first inlet through said 
filter media element in one direction jtD said first outlet, said cleanable filter having a 
second flowpath therethrough from said second inlet through said filter media element 
in the opposite direction to said secoAd outlet, said first and second flowpaths having 
common but opposite direction portions through said filter media element, said 
cleanable filter having a filtering mode of operation with said second inlet closed and 
said second outlet closed and filtering fluid flow therethrough along said first flowpath, 
said cleanable filter having a backwash mode of operation with said second inlet open 
and said second outlet open and cleaning fluid flowing therethrough along said second 
flowpath and backwashing contaminant-laden working fluid from said dirty side of said 
filter media element to said second outlet, said centrifuge having an inlet connected to 
said second outlet of said cleanable qlt^and receiving contaminant-laden working fluid 

laminant. 

21. The invention accj&^ig to claim 20 wherein said centrifuge 
comprises a housing having a roton^ountefl for rotation therein about an axis, said rotor 
having an inner cylindrical sidewall with a hollow interior, and an outer cylindrical 
sidewall spaced radially outwardly o f said inner cylindrical sidewall and defining an 
annular space therebetween, said innbr cylindrical sidewall having a transfer passage 
therethrough providing communication of said hollow interior with said annular space, 
said housing having an inlet for admitting contaminant-laden fluid to said hollow 
interior of said inner cylindrical sidewall for passing through said transfer passage into 

said annular space for centrifugal separation upon said rotation, said annular space 

'i 

providing a storage container storing paid contaminant. 

i. 

22. The invention according to claim 21 wherein said rotor has a base 
plate extending between said inner and outer cylindrical sidewalls, said rotor base plate 
has a drain passage communicating with said annular space and effective upon stopping 
of said rotation to drain fluid therefronj, and wherein said centrifuge is a batch processor 
performing said separating function dufing rotation of said rotor and performing said 

draining function after rotation of said totor when said rotor is stopped. 
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23. The invention according to claim 22 comprising high-loft filter media 
in said annular space comprising a matrix of filter material of at least 75% void volume, 
said annular space providing said storage container storing said contaminant and 
retaining said contaminant in said higft-loft filter media, said high-loft filter media 
retaining and storing said separated cchtaminant in said annular space, including after 
said rotation when said rotor is stopped, said high-loft filter media reducing re- 
entrainment of said separated contamirWt during start-up at the beginning of the next 
rotation of said rotor. \\ 

24. The invention according to claim 22 wherein said rotor outer 
cylindrical sidewall is removably separable from said base, and wherein said rotor 


further comprises a disposable liner she 
of said outer cylindrical sidewall and ac 


1 capsule extending along and lining the interior 
ulating and containing contaminant, such 
that said centrifuge may be serviced by fe^oving said outer cylindrical sidewall and 
discarding said disposable liner shell c^jflejwith contained contaminant therein and 
replacing same with another disposabl^finer shell capsule. 

25. The invention according to claim 24 wherein said liner shell capsule 

j 

further includes a base portion extending along and lining the interior of said rotor base 
plate, said drain passage being uncovered by said base portion of said liner shell capsule. 

26. The invention according to claim 24 wherein said rotor outer 
cylindrical sidewall is a bell-shaped menJber, and said liner shell capsule is 
complementally bell-shaped along the interior thereof. 

27. The invention according to claim 24 wherein said liner shell capsule 
defines said annular space therein, and comprising high-loft filter media in said liner 
shell capsule comprising a matrix of filter material of at least 75% void volume, said 
liner shell capsule providing said storage container storing said contaminant and 
retaining said contaminant in said high-loft ifilter media, said high-loft filter media 
retaining and storing said separated contamipant in said liner shell capsule, including 
after said rotation when said rotor is stoppe^ said high-loft filter media reducing re- 
entrainment of said separated contaminant during start-up at the beginning of the next 
rotation of said rotor, said liner shell capsule \vith said high-loft filter media therein 


18 


19 

10 being discarded upon servicing of skid centrifuge, and replaced by another disposable 
liner shell capsule with fresh high-lift filter media therein. 

28. The invention according to claim 20 wherein said centrifuge has a 
rotor centrifugally separating particulate contaminant from said working fluid by 
rotation of said rotor about an axis, said rotor having a turbine for causing rotation of 
said rotor in response to a pressurize4 gas jet motive force, said turbine having an inner 

5 ring on said rotor, a plurality of vanes] extending radially outwardly to outer vane tips, 
and an outer ring at said outer vane titis, said outer ring blocking and containing 
deflected radially outward gas flow from said vanes and confining said deflected gas 
flow to the radial gap between said inner and outer rings. 

29. The invention according to claim 28 wherein said rotor is mounted in 
; a housing having first and second inle ;s, and an outlet, said first inlet being a fluid inlet 

admitting contaminant-laden fluid for said centrifugal separation of said contaminant 
upon rotation of said rotor, said secon<^nlet being a gas inlet admitting said pressurized 
Pi 5 motive force gas to cause rotation of m& r|f>tor, said outlet being both a gas and fluid 
: outlet exhausting both said fluid afte^laid separation and said motive force gas after 
~ a driving said rotor. 

y 30. The invention according to claim 29 wherein said rotor has an inner 

5 cylindrical sidewall with a hollow interior, and an outer cylindrical sidewall spaced 
3 radially outwardly of said inner cylindrical sidewall and defining a first annular space 
therebetween, said housing has a cylindrical sidewall spaced radially outwardly of said 
5 rotor outer cylindrical sidewall and defining a second annular space therebetween, said 
rotor inner cylindrical sidewall has a transfer passage therethrough providing 

communication of said hollow interior With said first annular space, said turbine is in 

\ 

said second annular space, said rotor ha^ a base plate with a drain passage 

communicating with said first annular s^ace, said housing has a base plate having a first 

10 port communicating with said hollow inferior and providing said fluid inlet for admitting 

contaminant-laden fluid from said secon<| outlet of said cleanable filter to said hollow 

interior of said rotor inner cylindrical sidewall for passing through said transfer passage 

into said first annular space for centrifugajl separation upon said rotation, said housing 

base plate has a second port communicating with said drain passage and said second 
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15 annular space and providing said housing outlet exhausting said fluid from said first 
annular space through said drain passage and said gas from said second annular space. 

3 1 . The invention according to claim 20 wherein said centrifuge 
comprises a rotor mounted in a housina for rotation about an axis for centrifugally 
separating particulate contaminant fromlsaid contaminant-laden working fluid, said rotor 
having an inner cylindrical sidewall with a hollow interior, and an outer cylindrical 

5 sidewall spaced radially outwardly of sa d inner cylindrical sidewall and defining a first 
annular space therebetween, said housing having a cylindrical sidewall spaced radially 
outwardly of said rotor outer cylindrical sidewall and defining a second annular space 
therebetween, said rotor inner cylindrical! sidewall having a transfer passage 
therethrough providing communication of said hollow interior with said first annular 
^0 space, said rotor having a base plate with a drain passage communicating with said first 
" J annular space, said rotor having a turbine for causing rotation of said rotor in response to 
in a pressurized gas jet motive force, said houpig having a base plate with first, second 
m and third ports, said first port communicattng with said hollow interior and being 
" connected to said second outlet of said deffi)able filter and providing a fluid inlet for 
1% 5 admitting contaminant-laden fluid to s^rahplfow interior of said rotor inner cylindrical 
r LJ sidewall for passing through said transfer passage into said first annular space for 
□ centrifugal separation, said second port communicating with said second annular space 
u at said turbine for admitting pressurized gas! for rotating said rotor, said third port 

communicating with said drain passage and^aid second annular space and exhausting 
20 both said fluid from said first annular space fhrough said drain passage and said gas 
from said second annular space. j 

32. The invention according td claim 31 wherein said cleansing fluid is 
air, said contaminant-laden fluid contains botji liquid and air, and said motive force 
pressurized gas is air. \ 

y/ 33. A method for filtering workLig fluid from a machine comprising 
filtering said working fluid through a filter having a filter media element for filtering 
said working fluid, said filter having a first inlet receiving working fluid from said 
machine, said filter having a first outlet returning working fluid to said machine, said 

5 filter having a second inlet, supplying cleaning fljaid to said second inlet from a source 
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contaminant separator after separatio 
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of cleaning fluid, said filter having k second outlet, said filter media element having a 
clean side communicating with said first outlet and said second inlet, said filter media 
element having a dirty side communicating with said first inlet and said second outlet, 
said filter having a first flowpath therethrough from said first inlet through said filter 
media element in one direction to sa^d first outlet, said filter having a second flowpath 
therethrough from said second inlet to said filter media element in the opposite direction 
to said second outlet, said first and sjpcond flowpaths having common but opposite 
direction portions through said filter media element, exhausting said cleaning fluid and 
contaminant-laden working fluid from said second outlet, and separating contaminant 
from said contaminant-laden working fluid with a contaminant separator. 

34. The method accorc ing to claim 33 comprising also storing said 
contaminant in said contaminant separator and discharging said fluid from said 

jjoIScontaminant. 

35. The method accorifm^o claim 34 comprising circulating working 
fluid to said machine through a circiilltron System, and discharging working fluid from 
said contaminant separator to said circulation system. 

36. The method according to claim 35 comprising providing a sump in 
said circulation system containing working fluid for said machine, and discharging 
working fluid from said contaminant separator to said sump. 

37. The method according to claim 33 comprising providing said 
contaminant separator as a batch processor and operating said contaminant separator 

during said backwash mode of said filter such that said batch processor receives said 

\ 

contaminant-laden working fluid from sajd second outlet of said filter and separates and 
stores contaminant and passes working flLid. 

38. The method according to claim 37 comprising providing said filter as 
a continuous flow filter in said filtering m6de, and providing said batch processor as a 
non-continuous flow centrifuge, providing said centrifuge with a rotor and driving said 
rotor during said backwash mode of said filter to separate contaminants, and nondriving 
said rotor during said filtering mode of said filter. 
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39. The method according to claim 33 comprising providing said 
contaminant separator as a centrifuge having a rotor separating contaminant from 
working fluid and having a storage container storing said contaminant. , 

40. The method according to claim 39 comprising driving said rotor of 
said centrifuge by a motive force, and [providing pressurized air as each of said motive 
force and said cleaning fluid. 

41 . The method according to claim 40 comprising providing a source of 
compressed air as said source of cleaning fluid, and supplying said pressurized air from 
said source of compressed air as both Said motive force for said rotor and said cleaning 
fluid for said filter. 

42. The method according to claim 41 comprising circulating working 
fluid to said machine through a circulation system, and discharging working fluid from 
said contaminant separator to said circulation system by gravity drain. 

43. The method accordmgito claim 41 comprising circulating working 
fluid to said machine through a circi^ioj/system, and discharging working fluid from 
said contaminant separator to said /ifelatitn system by a delayed charge of pressurized 
air from said source of compressed air pressurizing said centrifuge following said 
separation. i 

44. The method according to claim 39 comprising reducing fluid 
turbulence in said centrifuge during rotor speed gradients at start-up, trapping 
contaminant particles and reducing particle re-entrainment during rotor speed gradients. 

45. The method according to claim 44 comprising reducing fluid 
turbulence in said centrifuge during rotor speed gradients at start-up, trapping 
contaminant particles and reducing particle re-entrainment during said rotor speed 
gradients by providing a second filter media element in said storage container. 

46. The method according to claim 45 comprising providing said rotor 
with an annular chamber, and providing high-loft filter media comprising a matrix of 
filter material of at least 75% void volume as said second filter media element in said 
annular chamber in said rotor providing said storage container. 

47. The method according to claim 41 comprising controlling the supply 

of pressurized air from said source of compressed air to said second inlet of said filter 
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and controlling the supply of pressurizefd air from said source of compressed air to said 
rotor of said centrifuge such that said rotor begins spinning prior to introduction of 
contaminant-laden working fluid to said inlet of said centrifuge such that the centrifugal 
force of the already spinning rotor creates a hollow central air core in said contaminant- 
laden working iluid allowing escape of air. 

/ 18. A method for utilizing the flow rate capability of a filter and the 
storage capacity capability of a centrifiige in a combined filtering system for filtering 
working fluid from a machine where filter capacity is too low for a permanent filter yet 
flow rate is too high for a centrifuge, comprising in combination providing a cleanable 
filter, providing a filter media element ftn said cleanable filter for filtering said working 
fluid, providing said cleanable filter with a first inlet receiving working fluid from a 
machine, providing said cleanable filter with a first outlet returning working fluid to said 
machine, providing said cleanable filter with a second inlet and supplying cleaning fluid 

ling fluid, providing said cleanable filter with a 
So second outlet exhausting said cleanin|jMuid, providing said filter media element with a 

clean side communicating with said fi^styutlet and said second inlet, providing said 
t filter media element with a dirty side dommunicating with a said first inlet and said 
U second outlet, providing said cleanabl^ filter with a first flowpath therethrough from 
3 said first inlet through said filter medi^ element in one direction to said first outlet, 
A5 providing said cleanable filter with a sjecond flowpath therethrough from said second 
inlet through said filter media element! in the opposite direction to said second outlet, 
providing said first and second flowpaths having common but opposite direction 
portions through said filter media elerrient, providing said cleanable filter with a filtering 
mode of operation with said second inlet closed and said second outlet closed and 
20 filtering fluid flow therethrough along said first flowpath, providing said cleanable filter 
with a backwash mode of operation with said second inlet open and said second outlet 
open and said cleaning fluid flowing therethrough along said second flowpath and 
backwashing contaminant-laden working fluid from said dirty side of said filter media 
element to said second outlet, providing'a centrifuge having an inlet and connecting said 
25 inlet of said centrifuge to said second outlet of said cleanable filter, operating said 

centrifuge in a batch processing mode during said backwashing mode of said cleanable 
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filter and receiving said contaminant-laden working fluid from said second outlet of said 
cleanable filter and separating and storing contaminant. 

49. The method according\to claim 48 comprising providing said 
cleanable filter as a continuous flow filteAin said filtering mode, and providing said 
centrifuge as a non-continuous flow batch processor having a rotor, driving said rotor 


during said backwash mode of said clean 
nondriving said rotor during said filtering 


ble filter to separate contaminant, and 
mode of said cleanable filter. 

50. The method according to claim 48 comprising providing a plurality of 
said cleanable filters having respective sai d second outlets, and connecting said second 
outlets in parallel to said inlet of said centrifuge. 

5 1 . The method according to claim 50 comprising providing said 
centrifuge with a plurality of batch processing modes, and operating said batch 
processing modes serially sequentially, ortejinode for each of said cleanable filters. 

/ 52. Amethodofcombh^^adeanablefilterandacenttifugeina 
filtering system and transferring a conta&jjnjfait storage function from said cleanable 
filter to said centrifuge, comprising proVi||ing4|filter media element in said cleanable 
filter for filtering working fluid, providing said cleanable filter with a first inlet 
receiving working fluid from a machine, providing said cleanable filter with a first outlet 
returning working fluid to said machine, ppviding said cleanable filter with a second 
inlet and supplying cleaning fluid to said second inlet from a source of cleaning fluid, 
providing- said cleanable filter with a second outlet exhausting said cleaning fluid, 
providing said filter media element with ajclean side communicating with said first 
outlet and said second inlet, providing said filter media element with a dirty side 
communicating with a said first inlet and Said second outlet, providing said cleanable 
filter with a first flowpath therethrough frqm said first inlet through said filter media 
element in one direction to said first outletj providing said cleanable filter with a second 
flowpath therethrough from said second inlet through said filter media element in the 
opposite direction to said second outlet, providing said first and second flowpaths 
having common but opposite direction portjons through said filter media element, 
providing said cleanable filter with a filtering mode of operation with said second inlet 

closed and said second outlet closed and filtering fluid flow therethrough along said first 
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flowpath, providing said cleanable filter with a backwash mode of operation with said 
20 second inlet open and said second outlet open and said cleaning fluid flowing 

therethrough along said second flowpath and backwashing contaminant-laden working 
fluid from said dirty side of said filtc r media element to said second outlet, providing 
said centrifuge with an inlet and connecting said inlet of said centrifuge to said second 
outlet of said cleanable filter and discharging contaminant-laden working fluid from said 
25 second outlet of said cleanable filter to said inlet of said centrifuge and separating and 
storing contaminant in said centrifuge. 

53. The method according to claim 52 comprising providing said 
centrifuge with a housing having a rotor mounted for rotation therein about an axis, 
providing said rotor with an inner cyl ndrical sidewall with a hollow interior, and an 

^ outer cylindrical sidewall spaced radially outwardly of said inner cylindrical sidewall 
^5 and defining an annular space therebetween, providing said inner cylindrical sidewall 
i l with a transfer passage therethrough providing communication of said hollow interior 
in with said annular space, providing said kousing with an inlet for admitting contaminant- 
" laden fluid to said hollow interior of sfljd ifiner cylindrical sidewall for passing through 
It said transfer passage into said annul^pa^fe.for centrifugal separation upon said 
rflO rotation, said annular space providing a storage container storing said contaminant, 
n providing said rotor with a base plate extending between said inner and outer cylindrical 
Q sidewalls, providing said rotor base plat^ with a drain passage communicating with said 
annular space and effective upon stoppii^g of said rotation to drain fluid therefrom, 
operating said centrifuge as a batch processor and performing said separating function 
1 5 during rotation of said rotor and performing said draining function after rotation of said 
rotor when said rotor is stopped. 1 

54. The method according to claim 53 comprising providing high-loft 

filter media in said annular space comprising a matrix of filter material of at least 75% 

{ 

void volume, said annular space providing said storage container storing said 
contaminant and retaining said contaminant in said high-loft filter media, said high-loft 
5 filter media retaining and storing said separated contaminant in said annular space, 
including after said rotation when said rotor ^s stopped, said high-loft filter media 
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reducing re-entrainment of said separated contaminant during start-up at the beginning 
of the next rotation of said rotor. 

55. The method according to claim 53 comprising providing said rotor 
outer cylindrical sidewall removably separable from said base plate, providing a 
disposable liner shell capsule extending along and lining the interior of said outer 
cylindrical sidewall and accumulating and containing contaminant, servicing said 

5 centrifuge by removing said outer cylindrical sidewall and then discarding said 

disposable liner shell capsule with contained contaminant therein and then replacing 
same with another disposable liner shell capsule. 

56. The method according to claim 55 wherein said disposable liner shell 
capsule defines said annular space therein, and comprising providing high-loft filter 

f * media in said disposable liner shell capsule comprising a matrix of filter material of at 
N least 75% void volume, said annular spaj^iroviding said storage container storing said 
IH5 contaminant and retaining said contan^pTin said high-loft filter media, said high-loft 
i'S filter media retaining and storing saiYs^ai2fte|i contaminant in said annular space, 

including after said rotation when said rotor is stopped, said high-loft filter media 
It reducing re-entrainment of said separated* contaminant during start-up at the beginning 
fU of the next rotation of said rotor, and servicing said centrifuge by removing and 
II 0 discarding said disposable liner shell capsule with said high-loft filter media therein and 
53 replacing same by another disposable lined shell capsule with fresh high-loft filter media 
therein. - \ 

/ 57. A centrifuge for separatiAg particulate contaminant from a 
contaminant-laden fluid, comprising a housing having a rotor mounted for rotation 
therein about an axis, said rotor having an inkier cylindrical sidewall with a hollow 
interior, and an outer cylindrical sidewall sp^ed radially outwardly of said inner 
5 cylindrical sidewall and defining an annular sbace therebetween, said inner cylindrical 
sidewall having a transfer passage therethrough providing communication of said 
hollow interior with said annular space, high-l0ft filter media in said annular space, said 
high-loft filter media comprising a matrix of filter material of at least 75% void volume, 
said housing having an inlet for admitting contaminant-laden fluid to said hollow 
10 interior of said inner cylindrical sidewall for passing through said transfer passage into 
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material; polyester; foam, including retic 
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said annular space for centrifugal separation upon said rotation, said annular space 
providing a storage container storing said contaminant and retaining said contaminant in 
said high-loft filter media. 

58. The invention accordin g to claim 57 wherein said matrix of filter 
material of said high-loft filter media is selected from the group consisting of: fibrous 

ilated foam; spun bonded web; wire mesh, 
including stainless steel; and sintered material, including porous composites. 

59. The invention according to claim 58 wherein said rotor has a base 
plate extending between said inner and outer cylindrical sidewalls, said rotor base plate 
having a drain passage communicating witih said annular space and effective upon 
stopping of said rotation to drain fluid ther ;from. 

60. The invention according to claim 59 wherein said centrifuge is a batch 
processor performing said separating funct on during rotation of said rotor, and 
performing said draining function after rotat fifof said rotor when said rotor is stopped, 
wherein said high-loft filter media retains mi: stores said separated contaminant in said 
annular space, including after said rotatiqn i\ hen saifl rotor is stopped, and wherein said 
high-loft filter media reduces re-entrainmer t of said separated contaminant during start- 
up at the beginning of the next rotation of said rotor. 

61 . The invention according to claim 59 wherein said rotor base plate has 
a configured surface facing said annular space and gravitationally guiding drainage of 
fluid therefrom to said drain passage upon said stopping of rotation. 

62. The invention according to claim 61 wherein said configured surface 
has an upper-height outer portion adjacent said outer cylindrical side wall, a lower 
pocket portion, and an intermediate-height inner portion adjacent said inner cylindrical 
sidewall, said configured surface being tapered radially inwardly and downwardly from 
said upper-height outer portion to said lower pocket portion and then upwardly to said 
intermediate-height inner portion, said upper-height outer portion having a height higher 
than said intermediate-height inner portion, said intermediate-height inner portion 
having a height greater than said lower pocket portion, said drain passage being at said 
intermediate-height inner portion, such that separated contaminant not retained by said 
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10 high-loft filter media is collected in said dower pocket portion, and fluid above said 
collected contaminant in said lower pocket portion drains to said drain passage. 

63. The invention according to claim 62 wherein said rotor rotates about a 
central shaft, and wherein said drain passage is between said central shaft and said rotor 
baseplate. 

^64. A centrifuge having a rc tor centrifiigally separating particulate 
contaminant from a contaminant-laden fluid by rotation of said rotor about an axis, a 
turbine for causing rotation of said rotor inj response to a pressurized gas jet motive 
force, said turbine having an inner ring on said rotor, a plurality of vanes extending 
5 radially outwardly to outer vane tips, and aij^ outer ring at said outer vane tips, said outer 
ring containing and blocking deflected radially outward gas flow from said vanes and 
£ f confining said deflected gas flow to the radial gap between said inner and outer rings. 
N 65. The invention according tb ^fim/64 wherein said rotor is mounted in 

In a housing having first and second inlets, andl^njgmtlet, said first inlet being a fluid inlet 


J admitting contaminant-laden fluid for saicL^mfugal separation of said contaminant 

upon said rotation of said rotor, said secopd^ipfet K^ing a gas inlet admitting said 
;*5 pressurized motive force gas to cause rotation of said rotor, said outlet being both a gas 
[j and fluid outlet exhausting both said fluid aftqr said separation and said motive force 
3 gas. * 

J 66. The invention according to dlaim 65 wherein said rotor has an inner 

cylindrical sidewall with a hollow interior, and an outer cylindrical sidewall spaced 
radially outwardly of said inner cylindrical sidewall and defining a first annular space 
therebetween, said housing has a cylindrical sidewall spaced radially outwardly of said 
5 rotor outer cylindrical sidewall and defining a second annular space therebetween, said 
rotor inner cylindrical sidewall has a transfer passage therethrough providing 
communication of said hollow interior with said first annular space, said turbine is in 
said second annular space, said rotor has a base plate with a drain passage 
communicating with said first annular space, said Rousing has a base plate with an inlet 

10 port communicating with said hollow interior of sai^ inner cylindrical sidewall of said 
rotor and providing said fluid inlet for admitting contaminant-laden fluid to said hollow 
interior of said rotor inner cylindrical sidewall for parsing through said transfer passage 
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into said first annular space for centrifiigal separation upon said rotation, said housing 
base plate having an outlet port communicating with said drain passage and said second 

15 annular space and providing said outlet exhausting said fluid from said first annular 
space through said drain passage and said gas from said second annular space. 

67. The invention according to claim 66 wherein said housing base plate 
has a second inlet port communicating with said turbine in said second annular space 
and providing said gas inlet. | 

/ 68. A centrifuge having/a rotor mounted in a housing for rotation about an 
axis for centrifugally separating partic ilate contaminant from a contaminant-laden fluid, 
said rotor having an inner cylindrical j idewall with a hollow interior, and an outer 
cylindrical sidewaii spaced radially outwardly of said inner cylindrical sidewaii and 
3 5 defining a first annular space therebetween, said housing having a cylindrical sidewaii 
= spaced radially outwardly of said rotdra>ifter cylindrical sidewaii and defining a second 
annular space therebetween, said roroj^mner cylindrical sidewaii having a transfer 
passage therethrough providing co^ii|u^ic^tion of said hollow interior with said first 
annular space, said rotor having a ba^je plate extending between said inner and outer 

10 cylindrical sidewalls and having a dr|in passage communicating with said first annular 
space, said rotor having a turbine in ^aid second annular space for causing rotation of 
said rotor, said housing having a bas^ plate with first, second and third ports, said first 
port communicating with said hollo^ interior of said rotor inner cylindrical sidewaii and 
providing an inlet for contaminant-lajjden fluid for admitting contaminant-laden fluid to 

15 said hollow interior of said rotor innjbr cylindrical sidewaii for passing through said 
transfer passage into said first annular space for centrifugal separation upon said 
rotation, said second port providing a pressurized gas jet motive force inlet 
communicating with said second angular space at said turbine for causing rotation of 
said rotor, said third port communicating with said drain passage and said second 

20 annular space and providing an outlet exhausting both said fluid from said first annular 
space through said drain passage and said gas from said second annular space. 

69. The invention according to claim 68 wherein said contaminant-laden 

fluid contains both liquid and gas. I 

v 
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70. The invention according to claim 69 wherein said gas of said motive 
force gas and said gas of said contan inant-laden fluid are the same. 

^ 71 . A centrifuge for separating particulate contaminant from a 
contaminant-laden fluid, comprising \ housing having a rotor mounted for rotation 
therein about an axis, said rotor having an inner cylindrical sidewall with a hollow 
interior, and an outer cylindrical sidewall spaced radially outwardly of said inner 
5 cylindrical sidewall and defining an annular space therebetween, said inner cylindrical 
sidewall having a transfer passage therethrough providing communication of said 
hollow interior with said annular spack said housing having an inlet for admitting 
contaminant-laden fluid to said hollov| interior of said inner cylindrical sidewall for 
passing through said transfer passage pto said annular space for centrifugal separation 
J5l0 upon said rotation, said annular space jproviding a storage container storing said 
| contaminant, said rotor having a base jplate extending between said inner and outer 
^ cylindrical sidewalls, said base plate \vf%% a drain passage communicating with said 
in annular space and effective upon stop|g)£ of said rotation to drain fluid therefrom, said 
I = outer cylindrical sidewall being remc%6ty separable from said base plate, said rotor 
f % 1 5 further having a disposable liner shelljcapsule extending along and lining the interior of 
P said outer cylindrical sidewall and accumulating and containing contaminant in said 
□ annular space, such that said centrifuge may be serviced by removing said outer 
^ cylindrical sidewall and then discarding said disposable liner shell capsule with 

contained contaminant therein and replacing same with another disposable liner shell 
20 capsule, said disposable liner shell capsule defining said annular space therein, high-loft 
filter media in said disposable liner shell capsule comprising a matrix of filter material 
of at least 75% void volume, said annular space providing said storage container storing 
said contaminant and retaining said contaminant in said high-loft filter media, said high- 
loft filter media retaining and storing said separated contaminant in said annular space, 
25 including after said rotation when said rotor is stopped, said high-loft filter media 

reducing re-entrainment of said separated contaminant during start-up at the beginning 
of the next rotation of said rotor, said disposable liner shell capsule with said high-loft 
filter media therein being discarded upon servicing of said centrifuge, and replaced by 

another disposable liner shell capsule with fresh high-loft filter media therein. 
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72. The invention according to claim 71 wherein said liner shell capsule 
further includes a base portion extending along and lining the interior of said rotor base 
plate, said drain passage being uncovered by said base portion of said liner shell capsule. 

73. The invention according to claim 71 wherein said outer cylindrical 
sidewall is a bell-shaped member, and said liner shell capsule is complementally bell- 
shaped along the interior thereof. 

/ 74. A centrifuge for separating particulate contaminant from contaminant- 
laden liquid in a gas stream, comprising a housing having a rotor mounted for rotation 
therein about an axis, said rotor having an inner cylindrical sidewall with a hollow 
interior, and an outer cylindrical sidewall spaced radially outwardly of said inner 
5 cylindrical sidewall and defining an aiinular space therebetween, said inner cylindrical 
C3 sidewall having a transfer passage the ethrough providing communication of said 
Cf hollow interior with said annular spacs,-4aid housing having an inlet for admitting said 
r r contaminant-laden liquid in said gas st/^W to said hollow interior of said inner 
^ cylindrical sidewall for passing throu^^ajd transfer passage into said annular space for 
40 centrifugal separation upon said rotation, said rotor having a drain passage 
t* communicating with said annular space and effective upon stopping of said rotation to 
r 11 drain fluid therefrom, a standpipe circumscribing said inner cylindrical sidewall and 
It dividing said annular space into an inner annular chamber between said standpipe and 
£3 said inner cylindrical sidewall, and ar outer annular chamber between said standpipe 
15 and said outer cylindrical sidewall, saj^d standpipe having an upper end at said transfer 
passage, and having a lower end at sajid drain passage, such that during rotation, gas 
from said transfer passage is vented tjirough said inner annular chamber to said drain 
passage, and contaminant-laden liquijl from said transfer passage is centrifically 
propelled into said outer annular chamber. 

75. The invention according to claim 74 wherein said standpipe has an 
upper reach at said upper end at a levjbl vertically below said transfer passage. 

76. The invention according to claim 74 wherein said standpipe has one 
or more openings at said lower end draining fluid therethrough from said outer annular 
chamber to said drain passage upon said stopping of said rotation. 
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ention according to claim 76 wherem said standpipe is 
perforated with a plurality of holes at s aid lower end covered with a ring of filter 
material. 

78. The invention according to claim 76 wherein said rotor has a base 
plate extending between said inner and outer cylindrical walls, said rotor base plate has 
a configured surface facing said annular space and gravitationally guiding drainage of 
liquid therefrom to said drain passage upon said stopping of rotation, and wherein said 
standpipe at said lower end is mounted to said rotor base plate at said configured 
surface. 

79. The invention according to claim 78 wherein said configured surface 
has an upper-height outer portion adjacent said outer cylindrical sidewall, a lower 
pocket portion, and an intermediate-height inner portion adjacent said inner cylindrical 
sidewall, said configured surface being fapered radially inwardly and downwardly from 
said upper-height outer portion to said lower pocket portion and then upwardly to said 
intermediate-height inner portion, saidirpper-height outer portion having a height higher 
than said intermediate-height inner pP$on, said intermediate-height inner portion 
having a height greater than said low^fpycket portion, said drain passage being at said 
intermediate-height inner portion, such that separated contaminant is collected in said 
lower pocket portion, and liquid above,' said collected contaminant in said lower pocket 
portion drains to said drain passage. , 

80. The invention according to claim 79 wherein said rotor rotates about a 
central shaft, and wherein said drain passage is between said central shaft and said rotor 
base plate. 

81. The invention according to claim 74 wherein said outer annular 
chamber has high-loft filter media therein comprising a matrix of filter material of at 
least 75% void volume, and wherein &aid inner annular chamber is left open without 
filter material therein to facilitate high volumetric flow of said gas therethrough to 
escape from said rotor quickly and with low pressure drop. 

82. The invention according to claim 74 further comprising in 
combination a turbine for causing rotation of said rotor in response to a pressurized gas 
jet motive force, said turbine having an inner ring on said rotor, a plurality of vanes 
extending radially outwardly to outer vane tips, and an outer ring at said outer vane tips, 
said outer ring containing and blocking deflected radially outward gas flow from said 
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deflected gals flow to the radial gapbetween said inner and 
outer rings. / 

83. The invention according to claim 82 wherein said gas of said 
pressurized gas jet motive force and said gas of said gas stream are the same. 

J 84. A centrifuge havir kg a rotor centrifically separating particulate 
contaminant from contaminant-ladera liquid in a gas stream by rotation of said rotor 
about an axis, a turbine for causing rotation of said rotor in response to a pressurized gas 
jet motive force, said rotor being mounted in a housing having first and second inlets, 
and an outlet, said first inlet being a liquid and gas inlet admitting said contaminant- 
laden liquid in said gas stream, said < econd inlet being a gas inlet admitting said 
pressurized motive force gas to cause rotation of said rotor, said outlet being a gas and 
fluid outlet exhausting said liquid after said separation and said gas stream and said 
motive force gas. 

85. The invention according to claim 84 wherein said rotor has an inner 

rterpr, and an outer cylindrical sidewall spaced 

radially outwardly of said inner cyliMftpal sidewall and defining a first annular space 
therebetween, said housing has a cylmOTical sidewall spaced radially outwardly of said 
5 rotor outer cylindrical sidewall andf cjefinidg a second annular space therebetween, said 
rotor inner cylindrical sidewall has ajtransfer passage therethrough providing 

communication of said hollow interior with said first annular space, said turbine is in 

i 

said second annular space, said rotor fias a base plate with a drain passage 
communicating with said first annula^ space, said housing has a base plate with an inlet 

10 port communicating with said hollow interior of said inner cylindrical sidewall of said 
rotor and providing said first inlet for admitting said contaminant-laden liquid in said 
gas stream to said hollow interior of said rotor inner cylindrical sidewall for passing 
through said transfer passage into said first annular space for centrifugal separation upon 
said rotation, said housing base plate having an outlet port communicating with said 

15 drain passage and said second annular space and providing said outlet exhausting said 
liquid from said first annular space through said drain passage and exhausting said gas 
stream from said first annular space through said drain passage and exhausting said gas 
from said second annular space. 

86. The invention according to claim 85 comprising a standpipe 
circumscribing said inner cylindrical sidewall and dividing said first annular space into 
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between said standpipe and said rotor inner cylindrical 

sidewall, and an outer annular chamber between said standpipe and said rotor outer 

5 cylindrical sidewall, said standpipe having an upper end at said transfer passage, and 
having a lower end at said drain passage, such that during rotation, gas from said gas 
stream from said transfer passage is vented through said inner annular chamber to said 
drain passage, and contaminant-laden liquid from said transfer passage is centrifically 
propelled into said outer annular chamber. 

87. The invention according to claim 86 wherein said outer annular 
chamber has high-loft filter media therein comprising a matrix of filter material of at 
least 75% void volume, and wherein said inner annular chamber and said second annular 
space are left/open without filter material therein. 

/ 88. A filtering system fdr filtering working fluid from a machine, said 
system combining a cleanable filter anfl a centrifuge and transferring a contaminant 
storage function from said cleanable filler to said centrifuge, said cleanable filter having 
a filter media element for filtering said jerking fluid, said cleanable filter having a first 

5 inlet receiving working fluid from said^sachine, said cleanable filter having a first outlet 
= returning working fluid to said machjfeefsaid cleanable filter having a second inlet 

± receiving a cleaning fluid from a source i of cleaning fluid, said cleanable filter having a 

ii 1 

y second outlet exhausting said cleaning fluid, said filter media element having a clean 
i side communicating with said first outlet and said second inlet, said filter media element 
?0 having a dirty side communicating with said first inlet and said second outlet, said 
cleanable- filter having a first flowpath therethrough from said first inlet through said 
filter media element in one direction to said first outlet, said cleanable filter having a 
second flowpath therethrough from said second inlet through said filter media element 
in the opposite direction to said second outlet, said first and second flowpaths having 
15 common but opposite direction portions through said filter media element, said 

cleanable filter having a filtering mode of operation with said second inlet closed and 
said second outlet closed and filtering fluid flow therethrough along said first flowpath, 
said cleanable filter having a backwash mode of operation with said second inlet open 
and said second outlet open and cleaning fluid flowing therethrough along said second 
20 flowpath and backwashing contaminant-laden working fluid from said dirty side of said 
filter media element to said second outlet, said centrifuge having an inlet connected to 
said second outlet of said cleanable filter and receiving contaminant-laden working fluid 
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therefrom and separatffigand storing contaminant, said centnlfige comprising a housing 


having a rotor mounted for rotation 


therein about an axis, said rotor having an inner 


trilugi 


25 cylindrical sidewall with a hollow ii iterior, and an outer cylindrical sidewall spaced 
radially outwardly of said inner cylindrical sidewall and defining an annular space 
therebetween, said inner cylindrical jsidewall having a transfer passage therethrough 
providing communication of said hollow interior with said annular space, said housing 
having an inlet for admitting contanMant-laden fluid to said hollow interior of said 
30 inner cylindrical sidewall for passift4(tnrough said transfer passage into said annular 
space for centrifugal separation u£0$sa\d rotation, said annular space providing a 
storage container storing said contaminant, a standpipe circumscribing said inner 
cylindrical sidewall and dividing said annular space into an inner annular chamber 
between said standpipe and said inn^r cylindrical sidewall, and an outer annular 
35 chamber between said standmpe-ancj said outer cylindrical sidewall. 

89. The invention according to claim 88 wherein said rotor has a base 
plate extending between said inner and outer cylindrical sidewalls, said rotor base plate 
has a drain passage commurkcating with said annular space and effective upon stopping 
of said rotation to drain fluid therefrom, said standpipe has an upper end at said transfer 


■6 passage, and has a lower enc 
fluid comprises contaminant 


[at said drain passage, and wherein said contaminant-laden 
laden liquid in a gas stream, and such that during rotation, 


gas in said gas stream from sjlM transfer passage is vented through said inner annular 
chamber to said drain passag'eland contaminant-laden liquid from said transfer passage 
is centrifically propelled into? said outer annular chamber. 

90. The invention according to claim 89 comprising high-loft filter media 
in said outer annular chamber comprising a matrix of filter material of at least 75% void 
volume, said outer annular chanVber providing a storage container storing said 
contaminant and retaining said cbntaminant in said high-loft filter media, said high-loft 
filter media retaining and storingUaid separated contaminant in said outer annular 
chamber, including after said rotation when said rotor is stopped, said high-loft filter 
media reducing re-entrainment of Said separated contaminant during start-up at the 
beginning of the next rotation of said rotor. 

91. The invention according to claim 89 wherein said rotor outer 
cylindrical sidewall is removably separable from said base, and wherein said rotor 
further comprises a disposable liner shell capsule extending along and lining the interior 
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of said outer cyKndrictfrsidewall and accumulating and containing contaminant, such 

5 that said centrifugeWy be serviced by removing said outer cylindrical sidewall and 
discarding said disposabieliner shell capsule with contained contaminant therein and 
replacing same^with anomer>Jjsposable liner shell capsule. 

/ 92. A mettexl of combining a cleanable filter and a centrifuge in a 
filtering system and transferring a contaminant storage function from said cleanable 
filter to said centrifuge, comprising providing a filter media element in said cleanable 
filter for filtering working fluid, providing said cleanable filter with a first inlet 

5 receiving working fluid frotn a machine, providing said cleanable filter with a first outlet 
returning working fluid to skid machine, providing said cleanable filter with a second 
inlet and supplying cleaningmuid to said second inlet from a source of cleaning fluid, 
providing said cleanable filteV with a second outlet exhausting said cleaning fluid, 
providing said filter media element with a clean side communicating with said first 

10 outlet and said second inlet, providing said filter media element with a dirty side 

communicating with a said first inlet and said second outlet, providing said cleanable 
filter with a first flowpath therkttrough from said first inlet through said filter media 
element in one direction to saiA'ftrst outlet, providing said cleanable filter with a second 
flowpath therethrough from s4i# / second inlet through said filter media element in the 

1 5 opposite direction to said second outlet, providing said first and second fiowpaths 
having common but opposite direction portions through said filter media element, 
providing said cleanable filter w|th a filtering mode of operation with said second inlet 
closed and said second outlet clo ; sed and filtering fluid flow therethrough along said first 
flowpath, providing said cleanable filter with a backwash mode of operation with said 

20 second inlet open and said second^ outlet open and said cleaning fluid flowing 

therethrough along said second flowpath and backwashing contaminant-laden working 
fluid from said dirty side of said filter media element to said second outlet, providing 
said centrifuge with an inlet and connecting said inlet of said centrifuge to said second 
outlet of said cleanable filter and discharging contaminant-laden working fluid from said 

25 second outlet of said cleanable filter to said inlet of said centrifuge and separating and 
storing contaminant in said centrifuge, providing said centrifuge with a housing having a 
rotor mounted for rotation therein about an axis, providing said rotor with an inner 
cylindrical sidewall with a hollow interior, and an outer cylindrical sidewall spaced 
radially outwardly of said inner cylindrical sidewall and defining an annular space 
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therebetween, providiilfsaid innerj cylindrical sidewall withlnransfer passage 
therethrough providing communication of said hollow interior with said annular space, 
providing said housing with an inlet for admitting contaminant-laden fluid to said 
hollow interior of said inner cylindrical sidewall for passing through said transfer 


passage into said annular space for 


■ centrifugal separation upon said rotation, said 
annular space providing a storage c ontainer storing said contaminant, providing said 
rotor with a base plate extending between said inner and outer cylindrical sidewalls, 
providing said rotor base plate with| a drain passage communicating with said annular 
space and effective upon stopping of said rotation to drain fluid therefrom, operating 
said centrifuge as a batch processor and performing said separating function during 
rotation of said rotor and performin i said draining function after rotation of said rotor 
when said rotor is stopped, providir g a standpipe circumscribing said inner cylindrical 
sidewall and dividing said annular space into an inner annular chamber between said 
standpipe and said inner cylindricalj sidewall, and an outer annular chamber between 
said standpipe and said outer cylindrical sidewall, providing said standpipe with an 
upper end at said transfer passage, pmviding said standpipe with a lower end having one 
or more openings at said drain pasjs|ge, said fluid containing contaminant-laden liquid in 
a gas stream, and during rotationfvinting gas from said transfer passage through said 
inner annular chamber to said drain passage, and centrifically propelling contaminant- 
laden liquid from said transfer passage into said outer annular chamber, and upon 
stopping of said rotation, draining liquid from said outer annular chamber through said 
one or more openings at said lower dnd of said standpipe to said drain passage. 

93. The method according to claim 92 comprising providing high-loft 
filter media in said outer annular chajmber comprising a matrix of filter material of at 
least 75% void volume, said outer angular chamber providing said storage container 
storing said contaminant and retaining said contaminant in said high-loft filter media, 
said high-loft filter media retaining and storing said separated contaminant in said outer 
annular chamber, including after said 'rotation when said rotor is stopped, said high-loft 
filter media reducing re-entrainment of said separated contaminant during start-up at the 
beginning of the next rotation of said rotor. 


37 


